2-Ethylhexanol uncouples oxidative phosphorylation in rat liver mitochondria.
2-Ethylhexanol (70 microM), a non-genotoxic carcinogen and peroxisome proliferator, stimulated oxygen uptake in the perfused rat liver by about 10% during the first 10 min of infusion. Perfusion with a higher, hepatotoxic dose of ethylhexanol (3 mM) led to a transient increase in oxygen uptake followed by a rapid inhibition of respiration of over 50% in 10 min. Lactate dehydrogenase (LDH) release, indicative of irreversible cell death, was detected in the effluent perfusate after 20 min. After 10 min of perfusion with ethylhexanol, livers were freeze-clamped, acid extracts were prepared and adenine nucleotides were measured by high-pressure liquid chromatography. Ethylhexanol decreased the ATP/ADP ratio from 2.5 to 0.9. Thus, marked decreases in hepatic energy state due to inhibition of respiration preceded cell death. To attempt to understand this phenomenon, the effect of ethylhexanol on isolated mitochondria was studied. Similar to classical uncoupling agents, ethylhexanol stimulated state-4 rates of respiration, diminished coupled rates of respiration, and decreased the P/O ratio in a dose-dependent manner in isolated mitochondria. Ethylhexanol also decreased uptake of radiolabeled 45CaCl2 by isolated mitochondria 4- to 5-fold. Therefore, we hypothesize that ethylhexanol initially uncouples oxidative phosphorylation leading to diminished ATP synthesis and collapse of ion gradients across the mitochondrial membrane.